We report the evolution of structural, magnetic and dielectric properties due to partial substitution of Ba by Sr in the high temperature multiferroic YBaCuFeO 5 . This compound exhibits ferroelectric and antiferromagnetic transitions around 200 K and these two phenomena are presumed to be coupled with each other. Our studies on magnetic and dielectric properties of the YBa 1-x Sr x CuFeO 5 (x = 0.0, 0.25 and 0.5) show that substitution of Sr shifts magnetic transition towards higher temperature whereas dielectric transition to lower temperature. These results points to the fact that magnetic and dielectric transitions get decoupled as a result of chemical pressure in form of Sr substitution. The nature of magnetodielectric coupling changes across the series with the presence of higher order coupling terms. Additionally in these compounds glassy dynamics of electric dipoles is observed at low temperatures.
Introduction
In last couple of decades, materials exhibiting multiferroic properties are being extensively investigated as these materials provide a platform to study the interesting physics associated with the mutual coupling between the spin and lattice degrees of freedom, and in view of their possible use in magnetoelectric device applications [1] [2] [3] [4] [5] [6] [7] [8] [9] . In general magnetism requires partially filled d-orbital and ferroelectricity requires empty d-orbital where polarization is observed due the loss of centre of symmetry. However, there can be number of possible ways by which the ferroelectricity can be induced which may be due to lone pair, site distortion, bond and magnetic ordering. Among multiferroics materials, some exhibit spontaneous appearance of electric polarization P which is linked to the onset of incommensurate (ICM) antiferromagnetic order [3, 5, 7, 8] . However, such type of ordering is generally observed at low temperatures [9] thereby limiting the potential technological multifunctionalities of these materials.
Interestingly, Kundys et al. [10] reported electrical polarity induced by incommensurate antiferromagnetic order around 230 K in YBaCuFeO 5 . These compounds along with CuO [6] are few rare examples where such a property is observed at high temperature. YBaCuFeO 5 belongs to the family of oxygen deficient double perovskite compounds which crystallizes in tetragonal structure [11] . K respectively [13] . Further, neutron diffraction studies have shown that the appearance of polarization below T N2 is accompanied by replacement of the high-temperature collinear magnetic order by a circular inclined spinal order [13] . The observed properties of this compound are ascribed to the weak alternate ferromagnetic (FM) and antiferromagnetic (AFM) coupling along the cdirection. In this compound, external perturbation in the form of chemical pressure will change the structural parameters. This will directly tune the magnetic interactions, which will lead to interesting physical properties. Additionally, it may also bring the magnetic and dielectric transition temperatures closer to room temperature, which can be of immense technological importance.
With this aim, here we report the structural, magnetic and dielectric properties of was measured as a function of T (2-300 K) and H using Agilent E-4980A LCR meter with a homemade sample holder integrated with PPMS. Measurements were made on a thin parallel plate capacitor with Cu electrodes. Contacts were made using silver paints. The ac bias was 1 V and different frequencies (5-300 kHz) were used. The data were collected in the warming cycle (at the rate of 1 K min −1 ).
Results and discussion
Rietveld refined x-ray diffraction patterns of the compounds are shown in the Fig. 1 ions are aligned ferrmagnetically within bipyramids, whereas, the bypyramids are aligned antiparallely. Thus, along c-direction the magnetic coupling is modified and on lowering T gives rise to the formation of ICM-AFM structure. In the Sr doped systems, altered magnetic interaction due to variation in the inter-bipyramid distance and bipyramidal size, favors the stablization of IC-AFM state at higher T in these compounds, in comparison to the parent compound.
To investigate the dielectric behavior of the compound series, we measured the T response of complex dielectric permittivity in the range 2 to 300 K in zero magnetic field. The T responses of the real part of dielectric permittivity (ε′) and the loss part (tanδ) of the compound series, at 5 kHz are shown in the insets of Fig. 3 (b) . For YBaCuFeO 5 , dielectric anomaly was not observed in ' versus T curve. Similar dielectric bahvior has been reported by Lai et al. on YBaCuFeO 5 single crystal [16] .
However, the plot of d'/dT versus T (Fig 3 (b) ) shows a weak anomaly around 185 K in our This work gains importance considering the current interest in identifying multiferroics materials at high temperatures. 
